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Abstract

In the paper, the current siate of using aerospace data inl the Bulgarian Army is
discussed. The poteniial application areas of aeropuce images in military affairs are
outlined. Peacetime, pre-war and wartime tasks are identified and classified 4 National
Centre for Aerospace Data and a Unit ar the Bulgarian Army are suggested 10 be

established to enhance the preventive factor in national security.

Currently, the Bulgarian army docs not have in its disposition data
from remote sensing Artificial Earth Sateilites (AES) - military or civil.
However, there is some experience with the use of tWo communication
satellite systemns, including “Inmarsat”, the global satellitc navigation
system “NAVSTAR” by the Aviation and the Navy; the satellitc
meteorological sysiem “Metcosat” for the needs of the Air Force; as well as
the station of the military-topographic service of the Bulgarian Army (BA)
for monitoring of AES by the system “NAVSTAR”.

In the Military Doctrine of the Republic of Bulgaria, the following
text was incorporated envisaging the future usc of the space segment in
military affairs:

“In modernization of the armed forces, priority shall be given to the
systems for command, control. observation, investigation, communication,
mutual acquaintance, computerization, navigation, including space
systems, equipment, and technologies providing for compatibility with the



armed forces of the NATO member-countries and transition to national
information society.”

By Order No.9/19.01.1998 of the Head of the General Stafl (GS) of
the BA, a work group was instituted to assess the need of aerospace data for
the BA. At the GS, the Ministry of Defence (MD), and the various types of
armed forces, archive space images from civil (American, French, and
Russian) satcllites for remote sensing of the Earth from Space were shown
with resolution of 30 to 2 meters.

This analysis revealed that the army needs a unit to acquire, process,
analyze, and distribute the necessary space data among all uscrs from the
corps. This unil is an affiliate of the National Centre for Acrospace Data
(NCAD), which is intended to serve all users in the country (Fig.1).

The major prospective military areas where space images could be
implemented are the following (Fig.2):

- assisting decision-taking based on models and data bascs;

- digital cartographing and Geographic, Information Systems

(GIS);

- digital modelling of terrain, simulation, and training cquipment.

According to current information war theory currently, the decision-
taking process is a cognitive onc. It takes place at all levels of military
hierarchy: strategic, operative, and tactic, through the data-decision-action
cycle. The sufficient amount of available correct data at each of these levels
provides for the normal course of the cognitive cycle, If image data from the
arena of military activity (AMA) is sent by a satellite almost on-line and the
opponent does notl have such data, a data supcriority is available from the
viewpoint of dala provision of the actions of the armed forces. The
implementation of this approach provides for a more expedient data-
decision-action cognitive cycle. Thus, the actions of the corps and forces
will be morc expedicnt, too, and hopefully, they will be used in the most
rational way.

In this dircction, the unit shall have to solve the following specific
problems:
a) with respect to the potential opponent

- revealing, identification, and determination of the coordinates of

military objects;

- collecting data about the dislocation and composition of the

Infantry, Air Forces, and Navy of the neighbouring countries;

- controlling the observation of bilateral or multilateral military

agrecments on near-frontier zongs;




- collecting data about the military-economic potential of the
opponent;

- control of AMA cquipment;

- collecting data about the accessibility and capacity of operative
or technical dircctions;

- early identification of preparatory activities for aggression;

- monitoring of the progress of the troops of potential aggressors;

- collection of operative-technical data for planning of military
actions,

b) with respect to one’s one 1roops

- control and asscssment of operative masking;

- updating of cartographic data for the country’s territory and the
pertaining territories of the neighbouring countries;

- preparation and timely communication of topogeodetic data to
the troops for the purpose of study and assessment of the AMA;

- integral coordinate-time provision of the forces and cquipment of
the BA;

- preparation of initial data with a view 10 the cflective use of
armament and military cquipment;

- coordination of satellite communication systems;

- coordination of AMA real-time metcorological data and weather
forecast for a couple-of-days period;

- providing for the search and rescue of crews, |aircraft, ships, and
people in calamitous situations:

- collection of data about the locality’s pollution, radioactive
pollution including, caused by great industrial failures and
assessing their effect on the troops grouping;

- monitoring of the state of water catchments and assessing the
risk of potential floods;

- assessing the cffect of peace-time activity of the BA’s garrisons
on regional ccosystems:

- provision of the forces and equipment | participating in
humanitarian or peace-establishing operations.

If, however, the opponent has already gained data superiority, the

effort may be aimed at its reduction.

The above-listed tasks may be also classified as ‘peace-time tasks,
tasks in a period of threat, and war-time tasks, Regardless of the used
classification, their analysis reveals that the nature of these tasks is mostly
informative. Their accomplishment assumes the solution of 2 complex of



technical, organizational, and financial problems, the timely preparation of
dedicated military staff including.

Digital cartographing based on satellitc images allows o make
digital maps and to develop geoinformation systems referencing the
individual activitics, objects, and plans to geographic coordinates. Thus,
various sections depending on the chosen symptom may be obiained
providing invaluable data to military activity.

Digital terrain modelling allows to creatc data arrays for control of
high-precision weapons, aviation, and unmanned aircraft. They can also be
used to train crews by creating virtual media close to the real one ihercby
providing for the accomplishment of economical and highly cffective staff
instruction and training,

To implement these tasks in the strategic and operative units of the
BA, three kinds of satellitc data arc needed: archive data, requesied data,
and current data.

Archive data is fundamental 1o assessment of the AMA, collection of
additional cartographic data ctc.

Requested data (up to several days} may be used to identify
preparatory activities for potential aggression, to assess the masking of
one’s own troops, and to plan future battles.

Current data provides a ncarly on-line assessment of the military-
Strategic circumslances in the region, including monitoring of the
development of potential critical situations on the Balkans.

While the first two types of information can be provided for a
compensation by distributing organizations, current data assumes the usc of
a ground-based station for receiving of images from remote sensing AES. In
most countries, this equipment foed such data not to one institution, but to
all concerned users related with economy, ecology, infrastructures, defence,
and security. Albeit the current unfavourable cconomic circumstances, the
Republic of Bulgaria can use data [rom various spacecraft with Bulgarian
equipment on board.

Accounting for the expanding market of |satellite data, for the
purposc of this data’s wholesome utilization lor the neceds of defence and
other public activity areas, two approaches are possible:

a) through distributing organizations — rcgular obtaining of archive

and requested data;

b} through construction of stations for data acquisition from remote

sensing AES - obtaining of current data.

In Bulgaria, image data is distributed by the French firm “Spot
Image™, the Russian firm “Sovinformsputnik” and the Greek firm “Space
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Imaging Europe” s.a. Professionals are also available who process these
images by modern computer equipment, including by Silicon Graphics and
Sun stations and devclop GIS. This will be helpful in accomplishing both
the first and the second version.To implement the second version for the
nceds of the country, a saicllite data acquisition system should be bought
which will supply images to the aerospacce data unit of the MD as well
Suitable for the purpose are the mobilc satellite data acquisition systems,
which appeared rccently on the market, They feature good cnough
characteristics and rclatively low prices (about US85$500,000). An example of
such station is the Dutch system “RAPIDS” (Figs.3.1, 3.2, 3.3). The
diagram of the joint Bulgarian-Dutch experiment is shown in Fig 4,

Accounting for the achievements and traditions of our country in
Space use, by Decree of the Council of Ministers (CM) No.462/ 12.12.1997,
an Interinstitational Committee on Space Studies (Fig.5) was established, It
accounis for and implements the intercsts and suggestions of the institutions,
Organizations, and private companies, among which the MD occupies a
central place. The choice of the proper version lies within the competence of
the Interinstitutional Committec on Space Studics. The solution of this
problem is indispensable in view of the fact that the Republic of Bulgaria is
winning recognition as an mfrastructural joint on the Balkans comprising
transportation corridors, petrol-, gas- and cleetricity-conducting networks,
and a host-state to the staff of the multinational corps in South-East Europe.

Dcpending on its capacity, the prospective NCAD will provide data
ot only to the military, state, and private institutions, but to the statle’s
lcadership as well — the Advisory Council on National Security at the
President’s Office and the Council at the CM.The foundation of the NCAD
at the BA is an essential prerequisite for strengthening of the preventive
factor of national security, which becomes of essential importance now that
the quantitative-qualitative features of the armament, military cquipment,
and the BA as a whole have dropped.
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RAPIDS

WHAT IS RAPIDS?

RAPIDS is a ground-based receiving station for
receiving and processing of data from remote

sensing satellites — ERS and SPOT

SYSTEM ADVANTAGES |
* Optional autonomous receiving of local data :

*  within an arca with radius of 1,000 km.

* Easy transportation and installation.
¢ Automatic monitoring of satellites, collection amlﬂ processing of data.

* Processing and archiving of data from optic and
radar sensors,

* Using standard PCs and software,

¢ Automatic check-ia, easy maintenance,

e and prospects for development.

* Standard data source format compatible with various applications and
technical equipment.

¢ Potential for system development with a view

to receiving data from other satellites — ‘
LANDSAT, IRS, RADARSAT, EROS etc. J
ion.

* Mission planning, education, training and simula

|
Joint project i
Organized by the Ministry of Defence of the RePublic of Bulgaria
and the Kingdom of Netherlandis
Fig.3.2
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RAPIDS

POTENTIAL APPLICATIONS OF THE OBTAINED DATA

° Classification of the types of land cover for the purpose of
updating the data from the project CORINE LANDCOVER.

® Mapping by using high-resolution data.

* Topical mapping and monitoring of forest massifs by
optical and radar data combined with ground studics.

® Monitoring of natural disasters and failures. Effective
identification of forest fires and floods, monitoring of their activity.

Monitoring of areas with seismic activity.

Working out of digital topographic maps.

Obtaining of sterec images and deriving
of digital models of the locality.

3D modelling for the purpose of terrain mapping and
representing from various view angles and positions.

¢ Development of training complexes and simulation data bases.

Joint project
Organized by the Ministry of Defence of the Republic of Bulgaria
and the Kingdom of Netherlands

Fig.3.3
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POJIATA HA AEPOKOCMUYECKUTE TEXHOJOTHH N
HA BOEHHHA ®AKTOP 3A HAIIHOHAJIHATA CUT'YPHOCT

[Temvp Teyos, [lasen Henes
Pesrome

B noxpama ce pasnimexma  CHBPEMEHHOTO — ChCTOSHUE Ha
M3TIOA3BANIETO Ha aEPOKOCMMYCCKA MHGOPMalMs B bBhurapckara apmus.
Hedunnpany ca OCHOBHHTE BB3MOXHE OONACTH HA NPUIIOKEHHE Ha
ACPOKOCMUYECKUTE N300paXKeHMS BBHE BOEHHOTO geio., llocoueHH u
KBACUPULMPaHH ¢a 3aAaYNTEe B MHPHO BpeMe, B 3aCTPAllABAIIMs TICPHO H
B5B BOCHHO Bpeme. [Ipeanara ce na Gbae cbafiajeH HAIMOHANEH UEHTBD 34
aepoOKOCMUHECKa MHPOPMALUS U 3BCHO kbM BAH ¢ uen sacunsave ua
PEBAHTHUBHHSA (PAKTOD B HALMOHANHATE CUTYPHOCT.






